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^PACKAGE SUBSTRATE. SEMICONDUCTOR DEVICE USING THE SAME, AND ITS MANUFACTURE 

PROBLEMTO BE SOLVED: To prevent peeling of a semiconductor chip 
from a package substrate by improving the adhesive property between 
the chip and substrate. 

SOLUTION: An electrode 7 which gives a bias to the rear surface of a 
semiconductor chip is set up in the central part on the surface of the 
package base 2 of a package substrate 1. An annular opening 12 's made 
through an insulating film (first insulating film) 8 formed on the surface of i 
the electrode 7. Then another insulating film (second insulating film) 9 is 
formed on the surface of the insulating film 8 in the annular openings 12. 
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2000-133742 

PACKAGE SUBSTRATE, SEMICONDUCTOR DEVICE USING THE SAME, AND ITS 

MANUFACTURE 

* NOTICES * 

JPO and NCI PI are not responsible for any 
daiages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim($)l 

[Claim 1] The package substrate characterized by installing the electrode which gives 
bias in the rear mce of a semiconductor chip, installing ring-like opening in the 1st 
insulator layer currently formed in the front face of said electrode, and installing the 
2nd insulator layer in the center section of the front face of the package base on the 
front face of said 1st insulator layer inside said opening. 

[Claim 2] It is the package substrate which is a package substrate according to claim 1, 
and is characterized by opening of the shape of said ring being circular ring like 
opening. 

[Claim 3] The package substrate characterized by installing the electrode which gives 
bias in the rear face of a semiconductor chip, installing opening in the center section of 
the 1st insulator layer currently formed in the front face of said electrode, and 
installing the 2nd insulator layer in the center section of the front face of the package 
base on the front face of said 1st insulator layer of the outside of said opening. 
[Claim 4] It is the package substrate which is a package substrate according to claim 3, 
and is characterized by the flat-surface configuration of said opening being circular, 
and the flat-surface configuration of said 2nd insulator layer being a flat-surface 
configuration smaller than the flat-surface configuration of said semiconductor chip. 
[Claim 5] It is the package substrate which it is a package substrate given in any 1 
term of claims 1-4, and said electrode has a flat-surface configuration smaller than the 
flat-surface configuration of said semiconductor chip, and is characterized by said 
package substrate being a BGA substrate or a PGA substrate. 
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[Claim 6] The semiconductor device characterized by the semiconductor chip having 
intervened and pasted up electroconductive glue on any 1 term of claims 1-5 using the 
package substrate of a publication on the 2nd insulator layer in the front face of the 
package base, and the outcrop of an electrode which gives bias to tbe rear face of a 
semiconductor chip. 

[Claim 7] It is the semiconductor device which is a semiconductor device according to 
claim 6, and is characterized by said electroconductive glue being what has a 
flat-surface configuration smaller than the flat-surface configuration of said 
semiconductor chip • 

[Claim 8] Using a package substrate given in any 1 term of claims 15, on the 2nd 
insulator layer in the front face of the package base, and the outcrop of an electrode 
which gives bias to the rear face of a semiconductor chip a semiconductor chip The 
manufacture approach of the semiconductor device characterized by having the process 
which intervenes and pastes up electroconductive glue, the process which embeds an 
insulating layer between said package bases and said semiconductor chips, and the 
process which forms the insulating layer for a package on said package base. 
[Claim 9] It is the manufacture approach of the semiconductor device characterized by 
making into the insulating layer of a different ingredient from the insulating layer for 
said package said insulating layer which is the manufacture approach of a 
semiconductor device according to claim 8, and is embedded between said package 
bases and said semiconductor chips, or making it into the insulating layer which 
consists of the same ingredient as the insulating layer for said package. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the semiconductor device which used a package 
substrate and it, and its manufacture approach, especially, this invention can improve 
the adhesive property of a semiconductor chip and a package substrate, and relates to 
the package substrate which can prevent exfoliation with a semiconductor chip and a 
package substrate, the semiconductor device using it, and its manufacture approach. 
[0002] 

[Description of the Prior Art] By the way, this invention person examined the 
semiconductor device which used a package substrate and it. The following is the 
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technique examined by this invention person, and the outline is as follows. 

[00031 That is, in semiconductor integrated circuit equipments, such as the latest LSI 

(Large Scale Integrated Circuit), when used for the workstation, the personal computer, 

etc., many pin ization is needed with improvement in the engine performance, and the 

thing of BGA (ball grid array) or the package structure of CSP (chip size package) is 

adopted. 

[0004] In this case, in the BGA substrate as a package substrate, semiconductor chips, 
such as an LSI chip, are carried in the center section of a BGA substrate, and the 
bonding pad (electric terminal on a chip) of a semiconductor chip and the pad (pad set 
as the edge of each side of a BGA substrate) of a BGA substrate are electrically 
connected by the bonding wire. 

[0005] Moreover, when it is required to connect the rear face and BGA substrate of a 
semiconductor chip electrically, the rear face and BGA substrate of a semiconductor 
chip are pasted up using the silver paste, and the rear face of a semiconductor chip and 
the electrode of a BGA substrate are connected electrically. 

[00061 In addition, as reference with which the semiconductor device which is using the 
BGA substrate mentioned above is indicated, there are some which are indicated by 
JP,8-288316A for example. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the case of the semiconductor 
device which is using the BGA substrate mentioned above, since a silver paste does not 
have enough bond strength, the trouble that exfoliation between a semiconductor chip 
and a BGA substrate occurs is in a BGA substrate by the heat history and the heat 
cycle test when attaching a globular form pewter ball. 

[0008] Moreover, if a semiconductor chip and a BGA substrate exfoliate, by the further 
temperature cycle, the solder resist around a semiconductor chip would fracture and 
the trouble that wiring in the BGA substrate arranged at the lower part of a 
semiconductor chip is disconnected will have occurred. 

[0009] Therefore, in the semiconductor device indicated by aforementioned 
JP,8-288316,A, there is a thing of the mode which has prepared the metal pattern and 
solder resist of the almost same size as a semiconductor chip side in the near opposite 
side which the semiconductor chip has fixed to the BGA substrate. The curvature of a 
BGA substrate is prevented, it is supposed by this mode that it can prevent that a 
semiconductor chip exfoliates from a BGA substrate, and it is indicated that a reliable 
semiconductor device is obtained. 

[0010] However, the trouble that a globular form pewter ball except ground potential 



PAGE 20/80 * RCVD AT 12/9/2005 6:53:33 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/25 % DNIS:2738300 ■ CSID:202 585 8080 » DURATION (mm-ss):27-08 



DEC-09-2005 19=03 



NIXON PEABODY LLP 



202 585 8080 P. 21/80 



cannot be installed inside the metal pattern mentioned above occurs as a result of 
examination of this invention person. Moreover, in order to take the bias of the rear 
face of a semiconductor chip, the trouble that the size of a BGA substrate will become 
large occurs by having connected the electrode of the periphery of the solder resist by 
the side of the rear face of a semiconductor chip, and the root face of the semiconductor 
chip in a BGA substrate with electroconductive glue. 

[OOlU The purpose of this invention can improve the adhesive property of a 
semiconductor chip and a package substrate, and is to offer the package substrate 
which can prevent exfoliation with a semiconductor chip and a package substrate, the 
semiconductor device using it. and its manufacture approach. 

[0012] The other purposes and the new description will become clear from description 
and the accompanying drawing of this specification along [ said ] this invention- 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
briefly explained among invention indicated in this application. 

[0014] That is, the electrode with which the package substrate of (1). this invention 
gives bias in the center section of the front face of the package base at the rear face of a 
semiconductor chip is installed, ring-like opening is installed in the 1st insulator layer 
currently formed on the surface of the electrode, and the 2nd insulator layer is 
installed on the front face of the 1st insulator layer inside opening. 
[0015] (2) The electrode with which the package substrate of . this invention gives bias 
in the center section of the front face of the package base at the rear face of a 
semiconductor chip is installed, opening is installed in the center section of the 1st 
insulator layer currently formed on the surface of the electrode, and the 2nd insulator 
layer is installed on the front face of the 1st insulator layer of the outside of ring-like 
opening. 

[0016] (3) Using the package substrate the above (l) or given in (2), on the 2nd 
insulator layer in the front face of the package base, and the outcrop of an electrode 
which gives bias to the rear face of a semiconductor chip, the semiconductor chip 
intervened electroconductive glue and the semiconductor device of . this invention is 
pasted up- 

[0017] (4) The manufacture approach of the semiconductor device of . this invention 
uses a package substrate the above (l) or given in (2). A semiconductor chip between 
the process which intervenes and pastes up electroconductive glue, and the package 
base and a semiconductor chip on the 2nd insulator layer in the front face of the 
package base, and the outcrop of an electrode which gives bias to the rear face of a 
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aemiconductor chip It has the process which embeds an insulating layer, and the 

process which forms the insulating layer for a package on the package base. 

[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detaU based on a drawing. In addition, what has the same function in 
the complete diagram for explaining the gestalt of operation attaches the same sign, 
and duplication explanation is omitted. 

[0019] (Gestalt I of operation) Drawing 1 is the outline top view showing the package 
substrate which is the gestalt 1 of operation of this invention. Drawing 2 is the outline 
sectional view showing the A-A view cross section in drawing % . 

10020) As shown in drawing 1 and Hawing 2 , the package substrate 1 of the gestalt of 
this operation is a BGA (ball grid array) substrate, and the pewter baU (ball) as an 
external terminal is arranged at the rear face of the square package base 2. In addition, 
it can consider as the PGA (pin grid array) substrate which is the thing of the structure 
of the package substrate which changed the pewter ball into the pin line of an 
electric-wire condition as other modes of the package substrate 1 of the gestalt of this 
operation. 

[0021] As for the package substrate 1 of the gestalt of this operation, the wiring layers 
3, such as a wiring layer for signals, are installed in the interior, the square front face, 
and square rear face of the package base 2. It connects with the wiring layer 3 
electrically, the wiring layer 4 of the shape of a plug currently embedded in the through 
hole is contained, and the insulator layer intervenes between each wiring layers 3- Two 
or more pads 5 for external electrodes are arranged each side in the circumference of 
the front face of the package base 2. The wiring layer 6 by which the pewter ball as an 
external terminal is electrically connected to the rear face of the package base 2 is 
arranged. Moreover, the insulator layer (the 1st insulator layer) 8 for insulation-izing 
front faces, such as the wiring layer 3 currently installed in the front face and rear face 
of the package base 2 and 6, is installed. 

[0022] In this case, the opening 10 for exposing a part of front face of the pad 5 for 
external electrodes is installed in the insulator layer (the 1st insulator layer) 8 of the 
field where the pad 5 for external electrodes is arranged. Moreover, the opening 11 for 
exposing a part of front face of the wiring layer 6 is installed in the insulator layer 8 of 
the field where the wiring layer 6 to which the pewter ball as an external terminal is 
connected electrically is arranged. In addition, various modes can be used for the 
component in the package substrate 1 of the gestalt of this operation mentioned above, 
and its gestalt. 



PAGE 22/80 « RCVD AT 12/9/2005 6:53:33 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-6/25 * DNIS:2738300 ■ CSID:202 585 8080 ■ DURATION (mm-ss):27-08 



DEC-09-2005 19:03 NIXON PERBODY LLP 202 585 8080 P. 23/80 



[0023] Next, the configuration used as the description of the package substrate 1 of the 
gestalt of this operation is explained. 

[0024] First, the electrode 7 with which the package substrate 1 of the gestalt of this 
operation gives bias to the center section of the front face of the square package base 2 
at the rear face of a semiconductor chip is installed. In this case, the electrode 7 which 
gives bias to the rear face of a semiconductor chip has a flat-surface configuration 
smaller than the flat-surface configuration of a semiconductor chip. Moreover, the 
insulator layer (the 1st insulator layer) 8 for insulation -izing front faces, such as a 
wiring layer 3, an electrode 7, etc. which are installed in the front face of the package 
base 2. is installed in the front face of the electrode 7 which gives bias to the rear face 
of a semiconductor chip. 

[0025] Moreover, the ring-like opening 12 is installed in the insulator layer (the 1st 
insulator layer) 8 arranged on the front face of the electrode (electrode which gives bias 
to the rear face of a semiconductor chip) 7 with which the package substrate 1 of the 
gestalt of this operation is installed in the center section of the front face of the square 
package base 2. In this case, let opening 12 of the shape of a ring in the package 
substrate 1 of the gestalt of this operation be circular ring-like opening. 
[0026] Moreover, the insulator layer (the 2nd insulator layer) 9 is formed in the front 
face of the insulator layer 8 inside the ring-like opening 12 (the 1st insulator layer). 
Therefore, the insulator layer inside the opening 12 of the shape of a ring on an 
electrode 7 is made into the condition of the insulator layer of a larger condition than 
the thickness of an insulator layer (the 1st insulator layer) 8. Let thickness of an 
insulator layer (the 2nd insulator layer) 9 be the same as that of the thickness of an 
insulator layer (the 1st insulator layer) 8, or a value beyond it as a result of 
examination of this invention person. 

[0027] In this case, it can apply the mode which can be formed using the same 
production process as an insulator layer (the 1st insulator layer) 8, an insulator layer 
(the 2nd insulator layer) 9 being able to consist of an organic compound insulator 
which consists of an inorganic insulator layer or resin film etc. which consists of silicon 
oxide film etc., and being used as the insulator layer which consists of the same 
ingredient as an insulator layer (the 1st insulator layer) 8 according to a design 
specification. 

[0028] According to the package substrate 1 of the gestalt of this operation, the 
electrode 7 which gives bias to the rear face of a semiconductor chip is installed in the 
center section of the front face of the package base 2 with the flat-surface configuration 
smaller than the flat-surface configuration of a semiconductor chip. The ring-like 
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opening 12 is installed in the insulator layer (the lat insulator layer) 8 arranged on the 
front face of the electrode 7. The insulator layer (the 2nd insulator layer) 9 is formed in 
the front face of the insulator layer 8 inside the ring- like opening 12 (the 1st insulator 
layer), and the insulator layer inside the opening 12 of the shape of a ring on an 
electrode 7 is made into the condition of the insulator layer of a larger condition than 
the thickness of an insulator layer (the 1st insulator layer) 8. 

[0029] Therefore, electroconductive glue is used, and while setting a semiconductor 
chip to the front face of the package substrate 1 in the condition of having turned 
immobilization (clinging), the electrode (electrode which is an electrode in the center 
section of the front face of the package base 2, and gives bias to the rear face of a 
semiconductor chip) 7 in the package substrate 1, and the rear face of a semiconductor 
chip are electrically connectable according to the package substrate 1 of the gestalt of 
this operation, using electroconductive glue. 

[0030] According to the package substrate 1 of the gestalt of this operation, moreover, 
by the ability pasting up a semiconductor chip and the package substrate 1 also on 
fields other than electroconductive glue using an adhesive high insulating layer The 
adhesive property of a semiconductor chip and the package substrate 1 can be 
improved, and it can consider as the package substrate 1 which can prevent exfoliation 
with a semiconductor chip and the package substrate 1. It is highly efficient and, 
moreover, the semiconductor device using the package substrate 1 of the gestalt of this 
operation can be used as a highly reliable semiconductor device. 

[0031] (Gestalt 2 of operation) Drawing 3 is the outline top view showing the 
manufacture approach of the semiconductor device which is the gestalt 2 of operation 
of this invention. Drawing 4 is the outline sectional view showing the A- A view cross 
section in drawing 3 . Drawing 5 - drawing 8 are the outline sectional views showing 
the manufacture approach of the semiconductor device which is the gestalt 2 of 
operation of this invention. The manufacture approach of the semiconductor device of 
the gestalt this operation uses the package substrate 1 of the gestalt 1 of operation 
mentioned above. The manufacture approach of the semiconductor device of the gestalt 
this operation is explained using this drawing. 

[0032] First, the electroconductive glue 14 which consists of a silver paste etc. is 
applied to the front mce of the insulator layer (the 2nd insulator layer) 9 in the package 
base 2 of the package substrate 1 of the gestalt 1 of operation mentioned above. In this 
case, it can consider as the mode which applies electroconductive glue 14 to the center 
section of the rear face of the semiconductor chips 13, such as an LSI chip, as other 
modes. Then, after carrying a semiconductor chip 13 on the package substrate 1, heat 
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treatment is performed and the rear face of a semiconductor chip 13 and the front face 
of the package substrate 1 are pasted up with electroconductive glue 14. While this sets 
a semiconductor chip 14 to the front face of the package substrate 1 in the condition of 
having turned immobilization (clinging), the electrode (electrode which is an electrode 
in the center section of the front face of the package base 2, and gives bias to the rear 
face of a semiconductor chip) 7 in the package substrate 1, and the rear face of a 
semiconductor chip 13 are electrically connected using electroconductive glue 14 
( drawing 3 R> 3 and drawing 4 ). 

[0033] In this case, in the package base 2 of the package substrate 1, since the field of 
the ring-like opening 12 is a sufficiently large field by installing the ring-like opening 
12 compared with dispersion in the flow phenomenon of electroconductive glue 14, it 
can prevent that a flow of electroconductive glue 14 overflows into the outside of the 
ring-like opening 12. Moreover, overflowing into the outside of the circular ring-like 
opening 12 can prevent electroconductive glue 14 completely by spreading in a circle 
configuration by applying the package substrate 1 used as the circular ring-like 
opening 12 in the ring-like opening 12. 

10034] In the package base 2 of the package substrate 1, moreover, by installing the 
insulator layer (the 1st insulator layer) 8 and the insulator layer (the 2nd insulator 
layer) 9 inside the opening 12 of the shape of the ring Since it is in a condition thicker 
than the insulator layer (the 1st insulator layer) 8 of the outside of the ring-like 
opening 12, a clearance can be existenceized between the front face of the package 
base 2 of the outside of the ring-like opening 12, and the rear face of a semiconductor 
chip 13. 

[0035] Then, wirebonding equipment is used and the process which connects 
electrically the bonding pad as an external electrode in a semiconductor chip 13 and 
the pad 5 for external electrodes in the package base 2 of the package substrate 1 using 
the bonding wire 15 which consists of a gold streak or an aluminium wire is performed 
( drawing 5 ). 

f0036] Next, the process which embeds an insulating layer 16 in the clearance between 
the package base 2 of the package substrate 1 and a semiconductor chip 13 is 
performed ( drawing 6 ). In this case, although an insulating layer 16 is an insulating 
layer which consists of the same ingredient as the closure resin for a package, it can be 
made into the mode which used the insulating layer of a different ingredient from 
closure resin as other modes. 

[0037] Then, a resin sealing arrangement is used, the process which forms the 
insulating layer 16 for a package which consists of resin for the closures etc. on the 
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package base 2 of the package substrate 1 is performed, and a semiconductor chip 13 
and a bonding wire 16 are mountingized by the insulating layer 16 for a package 
( dr awing 7 R> 7). 

[00381 Next, the pewter ball Cball) 17 which is the ball-like electrode of solder is set to 
the rear face of the wiring layer 6 in the rear face of the package base 2 of the package 
substrate 1. In this case, although the package substrate 1 of the gestalt of this 
operation is a BGA substrate and arranges the pewter ball (ball) 17 as an external 
terminal at the rear face of the package base 2, it can be used as the PGA substrate 
which is the thing of the structure of the package substrate which changed the pewter 
ball 17 into the pin line of an electric-wire condition as other modes of the package 
substrate 1 of the gestalt of this operation. 

[00391 Then, it heat-treats, and it liquefies and some pewter balls 17 are adhesion ized 
to the wiring layer [ in / for the pewter ball 17 / the package base 2 of the package 
substrate 1 ] 6. Next, by finishing heat treatment, the pewter ball 17 is fixed, the 
pewter ball 17 is turned into the wiring layer 6 of the package substrate 1 adhesion 
(immobilization), and the pewter ball 17 is electrically connected to the wiring layer 6 
in the package base 2 of the package substrate 1 ( drawing 8 , ). 

[0040] According to the manufacture approach of tbe semiconductor device of the 
gestalt this operation, while setting a semiconductor chip 13 to the front face of the 
package substrate 1 of the gestalt 1 of the operation which used and mentioned 
electroconductive glue 14 above in the condition of having turned immobilization 
(clinging), the electrode (electrode which gives bias to the rear face of a semiconductor 
chip) 7 in the package substrate 1, and the rear face of a semiconductor chip 13 are 
electrically connected using electroconductive glue 14. 

[0041] Therefore, since the field of the ring- like opening 12 is a sufficiently large field 
by installing the ring-like opening 12 in the package base 2 of the package substrate 1 
compared with dispersion in the flow phenomenon of electroconductive glue 14 
according to the manufacture approach of the semiconductor device of the gestalt this 
operation, it can prevent that a flow of electroconductive glue 14 overflows into the 
outside of the ring-like opening 12. Moreover, overflowing into the outside of the 
circular ring-like opening 12 can prevent electroconductive glue 14 completely by 
spreading in a circle configuration by applying the package substrate 1 used as the 
circular ring-like opening 12 in the ring-like opening 12. 

[0042] In the package base 2 of the package substrate 1, moreover, by installing the 
insulator layer (the 1st insulator layer) 8 and the insulator layer (the 2nd insulator 
layer) 9 inside the opening 12 of the shape of the ring Since it is in a condition thicker 
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than the insulator layer (the 1st insulator layer) 8 of the outside of the ring-like 
opening 12, a clearance can be existenceized between the front face of the package 
base 2 of the outside of the ring-like opening 12, and the rear face of a semiconductor 
chip 13* 

[00431 According to the manufacture approach of the semiconductor device of the 
gestalt this operation, it sets at the package base 2 of the package substrate 1. Since it 
is in a condition thicker than the insulator layer (the 1st insulator layer) 8 of the 
outside of the ring-like opening 12 by installing the insulator layer (the 1st insulator 
layer) 8 and the insulator layer (the 2nd insulator layer) 9 inside the opening 12 of the 
shape of the ring A clearance can be existenceized between the front face of the 
package base 2 of the outside of the ring-like opening 12, and the rear face of a 
semiconductor chip 13. By performing the process which embeds the insulating layer 
16 which consists of liquefied resin for the closures etc. in the clearance between the 
package base 2 of the package substrate 1, and a semiconductor chip 13 By the 
insulating layer 16 with an adhesive property (adhesive strength) stronger than 
electroconductive glue 14, since the package base 2 and the semiconductor chip 13 of 
the package substrate 1 are adhesion ized, the adhesive property of the package base 2 
of the package substrate 1 and a semiconductor chip 13 can be strengthened. 
[00441 According to the manufacture approach of the semiconductor device of the 
gestalt this operation, therefore, by the ability strengthening the adhesive property of 
the package base 2 of the package substrate 1, and a semiconductor chip 13 Since i^ing 
of the generating phenomenon of unnecessary stress can be extremely carried out 
in back processes, such as a heat treatment process, while being able to prevent 
generating of exfoliation with the package base 2 of the package substrate 1, and a 
semiconductor chip 13 In back processes, such as a heat treatment process, it can 
prevent reduction-izing the engine performance and reliability of the package substrate 
1 and a semiconductor chip 13. 

[0045] Consequently, according to the manufacture approach of the semiconductor 
device of the gestalt this operation, by having set the semiconductor chip 13 to the 
package substrate 1 of the gestalt 1 of operation mentioned above, the electrode 
(electrode which gives bias to the rear face of a semiconductor chip) 7 in the package 
substrate 1, and the rear face of a semiconductor chip 13 can be electrically connected 
using electroconductive glue 14, and, moreover, a highly reliable semiconductor device 
can be manufactured by the high manufacture yield with high performance. 
[0046] According to the semiconductor device of the gestalt of this operation, by being 
what has set the semiconductor chip 13 to the package substrate 1 of the gestalt 1 of 



PAGE 27/80 * RCVD AT 1219/2005 6:53:33 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/25 * DNIS:2738300 * CSID:202 585 8080 * DURATION (mm-ss):27-08 



DEC-09-2005 19:05 



NIXON PEABODY LLP 



202 585 8080 P. 28/80 



operation mentioned above, while the electrode (electrode which give 3 bias to the rear 
face of a semiconductor chip) 7 in the package substrate 1, and the rear face of a 
semiconductor chip 13 are electrically connectable using electroconductive glue 14, it is 
highly efficient and, moreover, can consider as a highly reliable semiconductor device. 
[0047] Furthermore, since the field which connects electrically the electrode (electrode 
which gives bias to the rear face of a semiconductor chip) 7 in the package substrate 1, 
and the rear face of a semiconductor chip IS using electroconductive glue 14 by being 
what has set the semiconductor chip 13 to the package substrate 1 of the gestalt 1 of 
operation mentioned above can be made small according to the semiconductor device of 
the gestalt of this operation, it can consider as the miniaturized semiconductor device. 
[0048] (Gestalt 3 of operation) Drawing 9 is the outline top view showing the package 
substrate which is the gestalt 3 of operation of this invention. Drawing 10 is the outline 
sectional view showing the A-A view cross section in dr awing 9 . 

[0049] As shown in drawing 9 and drawing 10 , the electrode 7 with which the package 
substrate 1 of the gestalt of this operation gives bias to the center section of the front 
face of the square package base 2 at the rear face of a semiconductor chip is installed. 
In this case, the electrode 7 which gives bias to the rear face of a semiconductor chip 
has a flat-surface configuration smaller than the flat-surface configuration of a 
semiconductor chip. Moreover, the insulator layer (the 1st insulator layer) 8 for 
insulation-wing front faces, such as the wiring layer 3 currently installed in the front 
face of the package base 2, is installed in the front face of the electrode 7 which gives 
bias to the rear face of a semiconductor chip. 

[0050] Moreover, opening 12a is installed in the center section of the insulator layer 
(the 1st insulator layer) 8 arranged on the front face of the electrode (electrode which 
gives bias to the rear face of a semiconductor chip) 7 with which the package substrate 
1 of the gestalt of this operation is installed in the center section of the front face of the 
square package base 2. In this case, although it can be made into good structure if I the 
package substrate 1 of the gestalt of this operation ] circular, it can also make the 
flat-surface configuration of opening 12a the mode of opening 12a of other structures. 
[0051] Moreover, the insulator layer (the 2nd insulator layer) 9 is formed in the front 
face of the insulator layer (the 1st insulator layer) 8 of the outside of opening 12a. In 
this case, the package substrate 1 of the gestalt of this operation is made into the 
flat-surface configuration where the flat-surface configuration of an insulator layer (the 
2nd insulator layer) 9 is smaller than the flat-surface configuration of a semiconductor 
chip. Therefore, the insulator layer near the outside of opening 12a on an electrode 7 is 
made into the condition of the insulator layer of a larger condition than the thickness of 
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an insulator layer (the 1st insulator layer) 8. Let thickness of an insulator layer (the 
2nd insulator layer) 9 be the same as that of the thickness of an insulator layer (the 1st 
insulator layer) 8, or a value beyond it as a result of examination of this invention 
person. 

[00521 In this case, it can apply the mode which can be formed using the same 
production process as an insulator layer (the 1st insulator layer) 8, an insulator layer 
(the 2nd insulator layer) 9 being able to consist of an organic compound insulator 
which consists of an inorganic insulator layer or resin film etc. which consists of silicon 
oxide film etc., and being used as the insulator layer which consists of the same 
ingredient as an insulator layer (the 1st insulator layer) 8 according to a design 
specification. 

[0053] The component which mentioned above the package substrate 1 of the gestalt of 
this operation is the description, and the other component omits explanation by I the / 
as the package substrate 1 of the gestalt 1 of operation mentioned above / same ] being 
structure. 

[00541 According to the package substrate 1 of the gestalt of this operation, the 
electrode 7 which gives bias to the rear face of a semiconductor chip is installed in the 
center section of the front fece of the package base 2 with the flat-surface configuration 
smaller than the flat-surface configuration of a semiconductor chip. In the center 
section of the insulator layer (the 1st insulator layer) 8 arranged on the front face of 
the electrode 7 Opening 12a is installed and the insulator layer (the 2nd insulator 
layer) 9 is formed in the front face of the insulator layer 8 near the outside of opening 
12a (the 1st insulator layer). The insulator layer near the outside of opening 12a on an 
electrode 7 is made into the condition of the insulator layer of a larger condition than 
the thickness of an insulator layer (the 1st insulator layer) 8. 

[0055] Therefore, electroconductive glue is used, and while setting a semiconductor 
chip to the front face of the package substrate 1 in the condition of having turned 
immobilization (clinging), the electrode (electrode which gives bias to the rear face of a 
semiconductor chip) 7 in the package substrate 1, and the rear face of a semiconductor 
chip are electrically connectable according to the package substrate 1 of the gestalt of 
this operation, using electroconductive glue. 

[0056] According to the package substrate 1 of the gestalt of this operation, moreover, 
by the ability pasting up a semiconductor chip and the package substrate 1 also on 
fields other than electroconductive glue using an adhesive high insulating layer The 
adhesive property of a semiconductor chip and the package substrate 1 can be 
improved, and it can consider as the package substrate 1 which can prevent exfoliation 
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with a semiconductor chip and the package substrate 1. It is highly efficient and, 
moreover, the semiconductor device using the package substrate 1 of the gestalt of this 
operation can be used as a highly reliable semiconductor device. 

[0057] (Gestalt 4 of operation) Drawing 11 is the outline top view showing the 
manufacture approach of the semiconductor device which is the gestalt 4 of operation 
of this invention- Drawing 12 is the outline sectional view showing the A- A view cross 
section in drawing 11 . Drawing 13 - drawing 16 are the outline sectional views 
showing the manufacture approach of the semiconductor device which is the gestalt 4 
of operation of this invention. The manufacture approach of the semiconductor device 
of the gestalt this operation uses the package substrate of the gestalt 3 of operation 
mentioned above. The manufacture approach of the semiconductor device of the gestalt 
this operation is explained using this drawing. 

[0058] First, the electroconductive glue 14 which consists of a silver paste etc/ is 
applied to the front fcice of opening 12a in the package base 2 of the package substrate 
1 of the gestalt 3 of operation mentioned above. In this case, it can consider as the 
mode which applies electroconductive glue 14 to the center section of the rear face of 
the semiconductor chips 13, such as an LSI chip, as other modes. Then, after carrying a 
semiconductor chip 13 on the package substrate 1, heat treatment is performed and the 
rear face of a semiconductor chip 13 and the front face of the package substrate 1 are 
adhesion-ized with electroconductive glue 14. Electroconductive glue 14 is fixed, and 
while setting a semiconductor chip 13 to the front face of the package substrate 1 in the 
condition of having turned immobilization (clinging), the electrode (electrode which 
gives bias to the rear face of a semiconductor chip) 7 in the package substrate 1, and 
the rear face of a semiconductor chip 13 are electrically connected using 
electroconductive glue 14 ( drawing 1 1 and drawing 12 ). 

[0059] In the package base 2 of the package substrate 1, in this case, by installing 
opening 12a and an insulator layer (the 2nd insulator layer) 9 Since the field of opening 
12a and an insulator layer (the 2nd insulator layer) 9 is a sufficiently large field 
compared with dispersion in the flow phenomenon of the electroconductive glue 14 
which liquefied by heat treatment It can prevent that a flow of the electroconductive 
glue 14 which liquefied overflows into fields other than near the outside of an insulator 
layer (the 2nd insulator layer) 9. 

[0060] In the package base 2 of the package substrate 1, moreover, by installing the 
insulator layer (the 1st insulator layer) 8 and the insulator layer (the 2nd insulator 
layer) 9 near the outside of opening 12a Since it is in a condition thicker than the 
insulator layer (the 1st insulator layer) 8 of the other field, a clearance can be 
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existenceized between the front face of the package baBe 2 of the outside of an 
insulator layer (the 2nd insulator layer) 9. and the rear face of a semiconductor chip 13. 
[0061] Then, wirebonding equipment is used and the process which connects 
electrically the bonding pad as an external electrode in a semiconductor chip 13 and 
the pad 5 for external electrodes in the package base 2 of the package substrate 1 using 
the bonding wire 15 which consists of a gold streak or an aluminium wire is performed 
(drawing 13). 

[0062] Next, the process which embeds the insulating layer 16 which consists of 
liquefied resin for the closures etc. in the clearance between the package base 2 of the 
package substrate 1 and a semiconductor chip 13 is performed ( dr awing 14 ). In this 
case, although the insulating layer 16 which consists of liquefied resin for the closures 
is an insulating layer which consists of the same ingredient as the insulating layer for 
a package, it can be made into the mode which used the insulating layer of a different 
ingredient from the insulating layer for a package as other modes. 
[0063] Then, a resin sealing arrangement is used, the process which forms the 
insulating layer 16 for a package which consists of resin for the closures etc. on the 
package base 2 of the package substrate 1 is performed, and a semiconductor chip J 3 
and a bonding wire 16 are mountingized by the insulating layer 16 for a package 
( drawing 15 R> 5). 

[0064] Next, the pewter ball (ball) 17 which is the ball-like electrode of solder is set to 
the rear face of the wiring layer 6 in the rear face of the package base 2 of the package 
substrate 1. In this case, although the package substrate 1 of the gestalt of this 
operation is a BGA substrate and arranges the pewter ball (ball) 17 as an external 
terminal at the rear face of the package base 2, it can be used as the PGA substrate 
which is the thing of the structure of the package substrate which changed the pewter 
ball 17 into the pin line of an electric-wire condition as other modes of the package 
substrate 1 of the gestalt of this operation. 

[0065] Then, it heat-treats, and it liquefies and some pewter balls 17 are adhesion-ized 
to the wiring layer [ in / for the pewter ball 17 / the package base 2 of the package 
substrate 1 ] 6. Next, by finishing heat treatment, the pewter ball 17 is fixed, the 
pewter ball 17 is turned into the wiring layer 6 of the package substrate 1 adhesion 
(immobilization), and the pewter ball 17 is electrically connected to the wiring layer 6 
in the package base 2 of the package substrate 1 ( drawing 16 )• 

[0066] According to the manufacture approach of the semiconductor device of the 
gestalt this operation, while setting a semiconductor chip 14 to the front face of the 
package substrate 1 of the gestalt 3 of the operation which used and mentioned 
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electroconductivc glue 14 above in the condition of having turned immobilization 
(clinging), the electrode (electrode which gives bias to the rear face of a semiconductor 
chip) 7 in the package substrate 1, and the rear face of a semiconductor chip 14 are 
electrically connected using electroconductive glue 14. 

10067] By installing the insulator layer (the 1st insulator layer) 8 and the insulator 
layer (the 2nd insulator layer) 9 opening 12a of**, and near [ its ] the outside in the 
package base 2 of the package substrate 1 Since it is in a condition thicker than the 
insulator layer (the 1st insulator layer) 8 of the other field, a clearance can be 
existence-ized between the front face of the package base 2 of outsides other than near 
the outside of an insulator layer (the 2nd insulator layer) 9, and the rear face of a 
semiconductor chip 13. 

[00681 According to the manufacture approach of the semiconductor device of the 
gestalt this operation, it sets at the package base 2 of the package substrate 1. Since it 
is in a condition thicker than the insulator layer (the 1st insulator layer) 8 of the other 
field by installing the insulator layer (the 1st insulator layer) 8 and the insulator layer 
(the 2nd insulator layer) 9 near the outside of opening 12a A clearance can be 
existence-ized between the front face of the package base 2 of outsides other than near 
the outside of an insulator layer (the 2nd insulator layer) 9, and the rear face of a 
semiconductor chip 13. By performing the process which embeds the insulating layer 
16 which consists of liquefied resin for the closures etc. in the clearance between the 
package base 2 of the package substrate 1, and a semiconductor chip 13 By the 
insulating layer 16 with an adhesive property (adhesive strength) stronger than 
electroconductive glue 14, since the package base 2 and the semiconductor chip 13 of 
the package substrate 1 are adhesionized, the adhesive property of the package base 2 
of the package substrate 1 and a semiconductor chip 13 can be strengthened- 
[00691 Therefore, according to the semiconductor device and its manufacture approach 
of a gestalt of this operation, the same effectiveness as the semiconductor device of the 
gestalt 2 of operation mentioned above and its manufacture approach can be acquired. 
[0070] As mentioned above, although invention made by this invention person was 
concretely explained based on the gestalt of implementation of invention, it cannot be 
overemphasized that it can change variously in the range which this invention is not 
limited to the gestalt of said operation, and does not deviate from the summary. 
[0071] For example, it sets to the semiconductor device and its manufacture approach 
of this invention, and various semiconductor chips other than an LSI chip can be 
applied as a semiconductor chip, and it can consider as the semiconductor device which 
combined MOSFET, CMOSFET, a bipolar transistor, or them as a semiconductor device 
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currently formed in the chip, and can apply to the semiconductor integrated circuit 
equipment and its manufacture approach of an MOS mold, a CMOS mold, a BiMOS 
mold, or a BiCMOS mold. 

10072] Moreover, the semiconductor device and its manufacture approach of this 
invention are applicable to the semiconductor integrated circuit equipment and its 
manufacture approach of the versatility which has memory systems, such as DRAM 
(Dynamic Random Access Memory), SRAM (Static Random Access Memory), etc. which 
use MOSFET, CMOSFET, BiCMOSFET, etc. as a component, or a logic Bystem. 
(00731 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical 
thing among invention indicated in this application is explained briefly. 
[0074] (1) According to the package substrate of . this invention, the electrode which 
gives bias to the rear face of a semiconductor chip is installed in the center section of 
the front face of the package base with the flat-surface configuration smaller than the 
flat-surface configuration of a semiconductor chip. Ring-like opening is installed in the 
insulator layer (the 1st insulator layer) arranged on the front face of the electrode. The 
insulator layer (the 2nd insulator layer) is formed in the front face of the insulator 
layer inside ring-like opening (the 1st insulator layer), and the insulator layer inside 
opening of the shape of a ring on an electrode is made into the condition of the 
insulator layer of a larger condition than the thickness of an insulator layer (the 1st 
insulator layer), 

[0075] Therefore, electroconductive glue is used, and while setting a semiconductor 
chip to the front face of a package substrate in the condition of having turned 
immobilization (clinging), the electrode (electrode which gives bias to the rear face of a 
semiconductor chip) in a package substrate, and the rear face of a semiconductor chip 
are electrically connectable according to the package substrate of this invention, using 
electroconductive glue. 

[0076] (2) According to the package substrate of . this invention, by the ability pasting 
up a semiconductor chip and a package substrate also on fields other than 
electroconductive glue using an adhesive high insulating layer, the adhesive property 
of a semiconductor chip and a package substrate can be improved, and it can consider 
as the package substrate which can prevent exfoliation with a semiconductor chip and 
a package substrate, and it is highly efficient and, moreover, the semiconductor device 
using the package substrate of this invention can be used as a highly reliable 
semiconductor device. 

[0077] (3) According to the manufacture approach of the semiconductor device of . this 
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invention, while setting a semiconductor chip to the front fece of the package substrate 
of this invention which used and mentioned electroconductive glue above in the 
condition of having turned immobilization (clinging), the electrode (electrode which 
gives bias to the rear face of a semiconductor chip) in a package substrate, and the rear 
face of a semiconductor chip are electrically connected using electroconductive glue. 
[0078] Therefore, since the field of ring-like opening is a sufficiently large field by 
installing ring-like opening in the package base of a package substrate compared with 
dispersion in the flow phenomenon of electroconductive glue according to the 
manufacture approach of the semiconductor device of this invention, it can prevent 
that a flow of electroconductive glue overflows into the outside of ring-like opening. 
Moreover, overflowing into the outside of circular ring-like opening can prevent 
electroconductive glue completely by spreading in a circle configuration by applying the 
package substrate used as circular ring-like opening in ring-like opening. 
[0079] Moreover, in the package base of a package substrate, since it is in a condition 
thicker than the insulator layer (the 1st insulator layer) of the outside of ring like 
opening by installing the insulator layer (the 1st insulator layer) and the insulator 
layer (the 2nd insulator layer) inside opening of the shape of the ring, a clearance can 
be existence ized between the front face of the package base of the outside of ring-like 
opening, and the rear face of a semiconductor chip. 

[0080] (4) According to the manufacture approach of the semiconductor device of. this 
invention, it sets at the package base of a package substrate. Since it is in a condition 
thicker than the insulator layer (the 1st insulator layer) of the outside of ring-like 
opening by installing the insulator layer (the 1st insulator layer) and the insulator 
layer (the 2nd insulator layer) inside opening of the shape of the ring A clearance can 
be existence ixed between the front face of the package base of the outside of ring-like 
opening, and the rear face of a semiconductor chip. By performing the process which 
embeds the insulating layer which consists of liquefied resin for the closures etc. in the 
clearance between the package base of a package substrate, and a semiconductor chip 
By the insulating layer with an adhesive property (adhesive strength) stronger than 
electroconductive glue, since the package base and the semiconductor chip of a package 
substrate are adhesion'ized, the adhesive property of the package base of a package 
substrate and a semiconductor chip can be strengthened. 

[0081] According to the manufacture approach of the semiconductor device of this 
invention, therefore, by the ability strengthening the adhesive property of the package 
base of a package substrate, and a semiconductor chip Since-izing of the generating 
phenomenon of unnecessary stress can be extremely carried out [ **** ] in back 
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processes, such as a heat treatment process, while being able to prevent generating of 
exfoliation with the package base of a package substrate, and a semiconductor chip In 
back processes, such as a heat treatment process, it can prevent reduction-izing the 
engine performance and reliability of a package substrate and a semiconductor chip. 
[0082] (5) According to the manufacture approach of the semiconductor device of . this 
invention, by having set the semiconductor chip to the package substrate of this 
invention, the electrode (electrode which gives bias to the rear face of a semiconductor 
chip) in a package substrate, and the rear face of a semiconductor chip can be 
electrically connected using electroconductive glue, and, moreover, a highly reliable 
semiconductor device can be manufactured by the high manufacture yield with high 
performance. 

[0083] (6) According to the semiconductor device of . this invention, by being what has 
set the semiconductor chip to the package substrate of thiB invention, while the 
electrode (electrode which gives bias to the rear face of a semiconductor chip) in a 
package substrate, and the rear face of a semiconductor chip are electrically 
connectable using electroconductive glue, it is highly efficient and, moreover, can 
consider as a highly reliable semiconductor device. 

[0084] Furthermore, since the field which connects electrically the electrode (electrode 
which gives bias to the rear face of a semiconductor chip) in a package substrate, and 
the rear face of a semiconductor chip using electroconductive glue by being what has 
set the semiconductor chip to the package substrate of this invention can be made 
small according to the semiconductor device of this invention, it can consider as the 
miniaturized semiconductor device. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the outline top view showing the package substrate which is the 
gestalt 1 of operation of this invention. 

[Drawing 2] It is the outline sectional view showing the A A view cross section in 
drawing 1 . 

[Drawing 3] It is the outline top view showing the manufacture approach of the 
semiconductor device which is the gestalt 2 of operation of this invention. 
[Drawing 4l It is the outline sectional view showing the A-A view cross section in 
drawing _3 « 

fDrawing 51 It is the outline sectional view showing the manufacture approach of the 
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semiconductor device which is the gestalt 2 of operation of this invention. 

flawing 61 It i. the outline sectional view showing the manufacture approach of the 

semiconductor device which is the gestalt 2 of operation of this invention. 

[Drawing 7] It is the outline sectional view showing the manufacture approach of the 

semiconductor device which is the gestalt 2 of operation of this invention. 

fDrawina §] It is the outline sectional view showing the manufacture approach of the 

semiconductor device which is the gestalt 2 of operation of this invention. 

[Drawing 9] It is the outline top view showing the package substrate which is the 

gestalt 3 of operation of this invention. 

[Drawing 101 It is the outline sectional view showing the A-A view cross section in 
drawing 9 . 

[Drawing 111 It is the outline top view showing the manufacture approach of the 
semiconductor device which is the gestalt 4 of operation of this invention. 
drawing 12] It is the outline sectional view showing the A-A view cross section in 
drawing 11 . 

[Drawing 13] It is the outline sectional view showing the manufacture approach of the 

semiconductor device which has operation of this invention gestalt 4. 

rtWing 141 It is the outline sectional view showing the manufacture approach of the 

semiconductor device which is the gestalt 4 of operation of this invention. 

m owing 151 It is the outline sectional view showing the manufacture approach of the 

semiconductor device which is the gestalt 4 of operation of this invention. 

[Drawing 161 It is the outline sectional view showing the manufacture approach of the 

aemiconductor device which is the gestalt 4 of operation of this invention. 

[Description of Notations] 

1 Package Substrate 

2 Package Base 

3 Wiring Layer 

4 Wiring Layer 

5 Pad for External Electrodes 

6 Wiring Layer 

7 Electrode 

8 Insulator Layer (1st Insulator Layer) 

9 Insulator Layer (2nd Insulator Layer) 

10 Opening 

11 Opening 

12 Ring-like Opening 
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12a Opening 

13 Semiconductor Chip 

14 Electroconductive Glue 

15 Bonding Wire 

16 Insulating Layer 

17 Pewter Ball 
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Abstract: 

PROBLEM TO BE SOLVED: To prevent peeling of a semiconductor chip from a 
package substrate by improving the adhesive property between the chip and substrate. 
SOLUTION: An electrode 7 which gives a bias to the rear surface of a semiconductor 
chip is set up in the central part on the surface of the package base 2 of a package 
substrate 1. An annular opening 12 is made through an insulating film (first insulating 
film) 8 formed on the surface of the electrode 7. Then another insulating film (second 
insulating film) 9 is formed on the surfoce of the insulating film 8 in the annular 
openings 12. 



[Translation done.] 
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|i^5fl?8"2 8 8 3 1 6^&«fCE«£tlTO*fca> 

fr&&« 
[0007J 

[fBWfrtf*UJ:}4:r*B«] £c*fr> fljafcL,*:B 
40 G A»tS£fcE UTl**¥IW«*II©»^ K 

KBC*y* &mto^y7£BGAW&t<omG>VMtfi 
[0 0 0 8] ^ftfy^BGA^^JII 

*eo:«3a«if-f ^;nc*y, iww^y^ 

EB*tfCt>* B G ASffilC*3It^E»^EBf»Ta^U 
50 [0 0 0 9] Ufc^^r, MteottB? 8 - 2 8 8 3 1 



PAGE 40/80 1 RCVD AT 12/9/2005 6:53:33 PM [Eastern Standard Time] < SVR:USPTO€FXRF-6/25 * DNIS:2738300 1 CSID:202 585 8080 * DURATION (mm-ss):27-08 



DEC-09-2005 19:09 



NIXON PEQBODY LLP 



202 585 8080 P. 41/80 



3 

©«*k:j:*t. BGA»s<z)£y*R*»itu 

OS. 

[0 0 1 0] O^U ^^^^tt^CD^H:. h555EU^: 

*»• v ^Ili B G A WEC*!} **«M*y v ^« 
-c««UCl**Cfci::J:y* BGASWD-tMXtf** 

[001 i J **fla>Bwrau v^/tiy»- 
[0012] ^^(ontise^6»^(c^ffe<DSWt»f^ 

[0 0 1 3] 

mT0>£*sy"Cfc*a 
[0 0 14] (1 > . *»W«>/t^4r-«B 

[00 1 5] (2) - 5^SI«tt. /ty 

ti-c* y . u >^«^Bo«rc>»««>B i <7>te«K<7>a 

[0 0 16] (3) . 

<1) (2) BB»/5^<r-S>*«*ffll^ * 

ft?- y ^KBS iZ/\ 4 7 * &tt*5<D8aJSI5 £ <7>± 

[ooi 71 (4) . ^flo¥BirawroflU^& 

WE (1) <2) EileO/ty^r-i 

i>T, «>/ty*— y*-*©BBC*i**Ml2«>ISIi 



3 j «W2000-1 33742 

4 

/t«y*-y«0IB»*»*T*XH&*ftr** 
[0 0 18] 

io ^#i>. «»3t^tt*B»-r^. 

[001 9 ] (UMOte® 1) EH*- *»P^ro^SfiO 

0Zf*> ®1 icteiteA-A^w®«:^'r«B&w®ia 

[0 0 2 0] Si 33«fctf@2fC5*-a-,*:e>IC* *^J£rc>fl$ 
BO/ty^'-i'tfKI I*. BGA (ball grid array ) 
StET&'J, EgftjB<OAy^r-x^-X2(DK^IC^a5 

^^^-.^©^(O^OT** PGA (pin«rid 

array) S*S£t-*C<fc#T#So 

[0 02 1 1 *WWWB»©/ty*-5;WB1 ^ Eft 
fl£G>/t y>r— * 2 tf>rt95fc£tf&®fc E>tf IwRW 

«>iimnTu^P r ^^tt^E»»4^$nrfey. * 
« <D&mm 3 cDisaic wfe»j»^«E urn*, a^- 

2 <"K«$nxi>^8ai*ii 3 . 6 fi.iL 

KB&hTH*. 

[O0 2 2J COMfe. «*««fi/t*H5*flM**l 
TU**Uft0lHUI (S51<7>tfeJitt) 8 (CI*, ftSBfttl 

A^KPSSI 1 jWK«a*l"CU*. Ml/fc** 

[0 0 2 3] JfcJC, *H»<0JKfli©A^^-^««1 <D 
[0 0 2 4] ^"T. *Bll<D»«W>/t!y^— ^K4R1 

50 Cx^o C<0«^, W^y^BBlC/WTX*** 
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5 

[0 0 2 5] **K«)JB*0/<y^-y»*1 
tis S^~*2©«B^+*WcaftB 

s*i-ci**aa <*»**y*«>aBe/W7****. 
01) sk. ij>^oiMa^i 2a«ftBStrcn*. z 

[0 0 2 6] iJ>^«<OMD^l 2<&f*jfl|<&t&» 

fit (« 1 to&mm 3<D&mztim® i uf5 2<oi&»ii) 

ttaBQBM 2rDF^ffilO»»«l4v *&»3t (3M E>&» 

9 (B10BBBD 8<©«*£:E-;*; 

[0 0 2 7] C<D*8^ ««ff (SS2<D»aiftH) 9 tt. 

^»»«tt4^(t#-eeT, juui (2? i 
[0 0 2 8] ^ffi<©m«<0/X^>r-^»«MCJ:n 

cD«ffi 7 <&5® ic&*2n-co**feilM (is i 

>^«©BHa»1 2(7>*<«tf>lfe»fll (8J1<7>t&»R) 8 
«ffi7(T>±©'J>y«<OMQgill 2 (Dfi«(Dl&ll»fi* 

Kt»n (an a oBW<fcu«b**t 

[0 0 2 9] L/fc)5bT, * jUfeGHBMfa/* V *— P» 
fil K*tl[* UT> n<**-vm 

BT** hr»fc*Otv<r-MMEl Cfil*4*B 

[0 0 3 0] *»fiO^©/ty^-^SSi C 
*M*. B«tt*«*tt*M>««fc*>. ******* 



4 j tSM2000-l 33742 

6 

71y*- £*MM £*«*tt0»^t6»B*ffiffiUT« 
*<MHHS**i±-M. aw*****/*?*-*** 

[0 0 3 U (^teflora® 2 ) 0 3 *BH0>*tta 
^flg 2 T*4*»»WOM»aft^tW»BBT 
10 fc3„ B4li. BSJcaitiA-AfeaUKffl*^*** 

»Mlt038«O¥ilK»«»«>«a*aB^ BiSbfcWS«> 
BUT, *BB^BB©*aMWW«)»a^*C^^f 

awrrft. 

[0 0 3 2] WjeBLfcaB^JBffllOy^^-r-x 

20 1 4Si^t^ teCDfS»*t: UT, LSI* 

y*te£02Nl4fr*»7l 3 

|Mfta*ffo-C* *i»fy?1 3WMt/^; 
9 k -£*S«Kia>*B£*WB&B*Ml 4Kcfc^T*£« 

2©«B«)**»fc**«aTr»y. *«****©» 
si*^stts*wn 4*fflc>T«swt«isr* (B 

3. @4) c 

[0 0 3 3] C0>*&, /t5r4r—3*»El 5* 
^-^2IC*5C>T, iJ>««©BP81 2*WI4tlt 
0*z:irc«fcy, UViWDBPBl 2 01B«««a»Btt 

Mi 4«. n»«icjt**r:tecJ:y» BMV>#m> 
2^Blc«^a'Tiii:^S*(cWlJhr«Ci: 

[0 0 3 4] /ty4r-5^aiEl ftrtytr-V*- 

x2(c:teox k *cou>^<OBangPi 2cDrtWicfc» 

01 (B 1 <Otft««) 8it6»« (^2<©|fe»IR) 

akB^n-ci^c^icjcu* »j>^K©an»i 2©» 

50 3<DB®t^>rai-WW*^^ 
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( 5) 



10 0 3 5] *<*>8L ^-f^V^-O^H**"^ 
6t|lC»«r*l8*f75 (0 5) . 

1 6*tI«>&t/X*I*fT^ (0 6) e ItU 10 

1 61*, A«yCr-^ffl©lt±«fiiH-«)«^6ft* 
jfe»»T?^<&^ <ft<Dfgt*±:l/T. *!it8JHS£:Sft<&** 

£*6ft*/tar«r-^JIIOlMMil 6 fcKJSTSXfl*: 
7) * 

[0 0 3 8] ^fC, /ty*—5*WEl 20 

g A5^T3?y> /t y $— s?*;-*2«>»Hr:»w»*- 
ti/TOA^*-^ (#-JW 1 7*ffi«rati(7>r 

lt, a>^*-;m 7*tttt#9Soe>»icaaftOfc 

i 7£@£<kUX. 7*/ty*— 5*«K 

[0 0 4 0] *s«|^««©il««S«fl)«a*aicJ: 

[004 1 ] Ufc/^T, *£Jg<D^|gi(D¥*<*£*G> 



«*N2000-1 33742 

8 

^p^1 2£RJ&U>^W>KJaB&1 2i^nt^ 
[0 0 4 2] 

*2lC*3lvt, *0>iJ>^*OHP»1 2fl>««i::»* 
Si (35 1 OtHHn 8 £ WW (K 2 <0ft*ffi> 9 

«*>WW MioWW) 8J:Ut»i^««rc»»© 
[oo4 3] *swso»«©*«MWS»«>»»*a^* 

T, *«>U>^««>Mn»i 2<D*«!llCl&»0t 
fctifll) 8<t«»E (af2 0WW) 9i^M^T 

i\«w&i;:£U, y>y*w>Hn«i 2«*MBa>aiwi 
CJ: U . 1 4 J: « ^iS*H ^ 

[0044] vtLtfi^Xs *am<Dmm<o*mi*&i*<o 

[0 0 4 5] *CD£SL ^JS(7>^Jg^3«*S*CO« 

£awt£«Mran 4tm^T««wic«iii-r*ct*«-c 

U |C± THIS** 

[0 0 4 6] ^ ^*«fi^i»co^*^«i^n 

5 li, ffiia!Lfc^«6^?Bffil 0/V>^r-^«451 
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\ 3*ty hUt^5t>©"P»*wiCJ:y. 

[0047] ae.c. *sss©jefl8o*ai*«ai=«tti 

[0 0 4 83 <H«S© JBffi 3 ) 0 9 14. *»«©&»© 
01014. a9ICfelt*A-A^«(Bf®«;^t , «W*i® 
[0 0 4 9] 09*5«fctf0l oi:*tJ:5t:. *£lft© 

*stsi 14. n*»©/«i**— *» 

i(MBIC'P*»C*ift^v?«l«l^'<7*« 
ro*jBt/WT^*^A-2.«ffi7tS. w»v?w 
te. ^#3 i ->^ , «jliffirc/<-<7^*4A«>««i7©a 
tea 3 fc£©*si*««<W'*fca©te»«K i ©tfe 

[0 0 5 0] *££©«?»©/<•;''!>— 
14. HWfctoKv'T— "J*<— 31 2 ©Sli5© , t**S5ICEHI 3( 

*nn>*«e (*aM*^v3'©iiffifc:.'W7'3t > *^*. 

7«o«®ci£flian-ci^»»K <sn©ie» 
») 8©«pjfcati;:. wasm 2a«W4*it»*i " 

***©*«©***— 
[0 0 5 1 3 MDgfM 2 a©*HM©ft»R (*1 

©«»»> s©aaicJfeami (*2©«»k> sa«»eis 

1 14. £891 <«2©»tftK) S©TOB«I*. *iH* 

ufc*i-3-r. «e7©±©Maan 2a©*MBiE»©« 
»ai4. te»n (ai©»fe*H) 8©«»,fcut>*«ru 

tt*i©i6»«©#«i±:**Vtl**. #»l«S©tftt©*S 
Jg. 1UUR («5 2©»»M) 9©SUI(4. (SI 
<D feSSt) 8©Dl»4l5l-Sfc»**UU±©«i:«ti"C- 

[0 0 5 2] =©*$. MM (IS2©lfeIiS*) 914. 
8Hb-> 'J a >ite£*&**Ji«Mfe«*fctt»IMlft i 



ft|»2H00-l 33742 

10 

AUK («1 ©»**«> 8 4PJ«a«*4*>6* 
5jfe»Ri:r«>ci:*»T?*T. DfelSfi* (S5i ©»*§*> 

[0 0 5 31 *3U&©HJ«©A'V'3--i>aMSi (4. fiJi 

[0 0 5 4] ?mte<Dim<OA-y'r- ic^ti 
tf / ty^r-y'<-^2©»ffi©f|'*SBC i * i »<*5 L '> :/ 

»«j:y vhSi^ffiratffc&^TKasnTfcy. * 
©«ffi7©satcEflisnTt^»fe»)» (S?i©»# 

fit) 8©**S&C. HOS1 2 a»»35ai4*iTfey. M 
□fill 2 a©ji«B)a«©l6»l« (8n©fe*»> a®* 

aicfean <*2©»»is) a*»««fttoT. we 

7©±©Bfln8P1 2 a©*ttlfifc©»»»l*> «*« 

(« i ©««w> 8 ©on j: y t>*« ^ttffl©*»»© 

[0 0 5 5] l/fc*»?T. ^SSffi©?B}B©Av<r-^* 
ffiSilcfc+iC*. flMHS»»W««'Bl' T ' /Vy*- 5>» 
«i ©SffilC^aM*^?*^ (Haytftt) <tUfcW 

(*aM*^->7©nscA'f7^*%A$*e) 7t* 

[ 0 0 5 6] ^Jg©^©/^^^- ^S* 1 l= 

«tn«4. a*tfc$»ffjjy*©i»«i=*>« 
i©«jitt*[si±-c*. »«»»ytA»^-»ii 

•eg. *SISSroJBII©/<vir-5>«<S1 

ss»«. «ttiig-cu^=t>«ng»*© i t t ai#**'!:r*c 

[0057] (SA©»fiS4> my H4. *»w©s*6 
©K!B 4 Tfca^aKfcKa©*^ & *3l*«*TBH 
TftS. Bl 2(4. 01 l G£t7"4 A-A5*«Brffi*Ji* 
J -r«R«Brffia-Cfea. 01 3-01 614. *«W©*JS 

©jeJS4-ciBa*««^*©«Jis*^*^'9"« ,tt « iBia 

Tfc*. **ffi©fl5!B©¥«fc£«ro«i£:frS£i4. MiiE 
L,tHlfi©JB»© 3 ©/•«•> ^r-^»S*ffl l\fct>©T* 
•6. I?10*fflOT, ^StSSroJBfiS©^*^*©^* 

[0 0 5 81 «l»fiUfcSS«fi©«lB3©^'-'^-^ 

aica^-x h«:t'«»6A:*ai*a«*au i 4 *amr 

* P ^©ii&. flB©W»i:UT. LS I **7*£1>* 
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11 

4*@£<bLT* /5; y <r-x»«i O&Mlz* 
mtoZ-v?^ 3&H£ (SaUttlt) 4tL/S:«J£T-b^ h 

6 m 1 , 2) • 10 

[0 0 5 9 J £<Bi3£, /V^-'/ifil^^-^ 
9tfSft«£nTO*C£fc:J:y* Bangui 2a 

4<&5fe»)#«»8l (»52<7>lfc»8l) 9<&*MH5fi 
[0 0 6 01 /W*'— S>«R1 <OKvT— 

<&t&IMI) 8£I&»IW (f&2G>ife|MI) 9t^isn 
Wm 8*0 t>i*O#«rCfc*0>T. (3&2<&lfe 

9<&*Mfti£>/<s><r— 2 <dm 

V^1 3«>llBt«>IWK:iftB*?**EflS^"*Ci)9«"C* 

So 

[0 0 6 1 3 fJ4*&>y s 4>tf90k'&&Ml> 

Micaa-r^xfi^fr^ (0i 3) . 

[00 6 2] ^!", ©yty*-— 

a 2 3^oiBjrcte^-6S»lw«c. scko 

m<oimt^^ /w<r-vm*>& 

[0 0 6 3] ffllS§i*±£il«r<£ffiUT, A 7 ^r 

^»<t^ty^l 3£#>X«f ^V-fVl 6<h£ 

5) • 

10 0 6 4] fi*aiB1 0D/^y<r-v^- 

X2COliSlC:*5lt^S£lft»6<75»»lC, teArfctf)^-^ 



^622000-133742 

12 

[0 0 6 5] sft«is^f7oT, /\>**-;m 
-r*o ace, ^s^»^*-^tcJ:u, av**-^ 

1 7*H£-fbUT. A^#-JH 7 
1<DKttS6lc:JS» (H5E) <bu /^-3««^ 

7 ^WSEttfCteirr* (HI 6) o 

[0066] **focomi&<o*mto&m<o&tt&t£ 
tt3 0/ty9— iTOtsi ®Sii:*»*fy7i 4*© 
-y*tsi icasitsaffi (^a«*^^^to*®(wA>rr^ 
ti^MH 1 4*fflux*iawc^Lrt>*. 

[0 0 6 7] /t*fr-i>«1 O/t 2 C 
felAT. COMPEL 1 2 *&&Zfi*<DftW&&lzmiA1& 
(^1(0»»R) 8£«»K ($2«)|&*§J*) 9<ta<& 

K&JfeHW) 8J:U<)J5o^"CA*or, lfe»« (^ 

[0 0 6 8] ^«fe<0JB^^9l*K«©W^^C^ 
tltf, /1y*--5**R1 (DA-/<r-y^-^2lc45U 
X. 2 a(D^fflii5«fC»»fit OS 1 

8 <£:*»« (3S2<B|fe»ffi) 9i^SI2nw^ct 
|C£U. *tUU^«fS^cD»«R (SKI ^IBflUR) Si 

yt^-^»«l©/ , Cy^-y^-^2i:*aM»^' 
^y^l 3i:^Pa1tfc<t-SWiraiC. ^<0^±ffl«iB&>5:i: 

J:U, WttJSWJi 4J:yt)»*14 ^5®^ 
[0069] u^*t^r, *s«fi^«s^ai(*««*3 

[0 0 7 0] JUJ:, X&WmiZJi-zTUt'tllt&Wtt 
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[00 7 1] flIAtS, *»W£D^**S«feJ:tf*©« 
4*lTl\**SWMI»iUT. MOSFET. CMOS 

tt*d43ttfc*aM»**t«c:t#-c*, mo $32, io 

CMOS2H, B i MOS«*fef*B i CMOSBM>¥« 

itftttiBifftjStt&j: t«co*iJi*^ leas -c* * . 

MOSFET, CMOS F ET, Bi CMOS 
FET«<fc"*BJ*B«£T*DRAM (Dynaiiic Random 
Access Menory) % SRAM (Static Randon Access u 
emory ) *£d»*»J*> fc*l*ttD 5* v 

[0 0 7 3] 20 

[0 0 7 4] (1) . *5E««>/ty^-^a«(CJ:+l 

BBC/W7^*4JL««BaBWif»7y^«>TB}B« 
±U VJ*Sl**B?B#**>*T»BSnTfcy* *o>« 

(B1©W1II) ©BWCB«W (* 2 30 
aHM>MflOBBR»« »*W (BIOBBM) <&IBff 
[0 0 7 5] *JfiW«>7t*$r-5>»6fcJ: 

r«t»«C/ty^-y««CC»«BB 
[00 7 6] (2) . **W0/t:y<r-5*S«Cj:ft 

i*. BB««wiJa*««Bc*. *m*rv?t.xv 

fr-^aSKi*«»1toBi^>MtB*«IB^"0*»tr» 

asty*-^M*ffit*fe*B4fcKB*, iSIEtW 

[0 0 7 7] (3) . *BB0¥«f*KB4>Ba*atC 
-fctitf. IIBttBBJH^ttBUT. fnEU*:*$fctta>/< 50 



202 585 8080 P. 46/80 



4^^2000-133742 

14 

«8i <4Ml<**v7©*BC/W7X*^**m«> £ 
*«*^y^a)BB^*BB1tBBB*«^T:BBttlc 

[0 0 7 8] UfctfoT. ♦BBW^WWeBOBB*" 
r^*o y^s^aBnBtHB'Jv^ttfcBa 

[0 0 7 9] /tyfr— 5«fE<D/t*$r— i***— * 

icfcur. *d>y>y«©HD»©rt«ici6iiil (85 1 

(DBJtM) &1MHR (S2(OtettK) t^t^tlTU 
«CfcC*U. y>^tfOBPW0*ffl<nift»W (351 
coJfeHB*) <tUtiB^«BTf**OT, y>**M>Bn 

B ct ob icwra^^fbf « c <t *c 

[0080] ( 4 ) . *Xtt®¥BftKB0flZfc;tt££ 

-e(7>u>^«ogaa^ortwic»jii» (*noifei*fflt) 
£y«B03Ktt a cfc*arp. yy^ttOMPSflo^flico 

[0 0 8 1 ] l^fc^ot, *»BflD*|ft8«*BB«>«a* 

Sjg«i£9tfl:en« - <t * w jtr d 

[0 0 8 2] (5) . ^»^0*3»{*S«0»i^^lC 
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(9 ) 



*»M2000-1 33742 



15 

£ K » jg#e y \z «k ^ rsiii^ & c <t 
[0 0 8 3] (b) . *Mof«Hini:*ni<. * 

«MO/ty^"-^»Wc5|s8M»y HUTU* 
ttBB i: T * Z <t^T* £. 

[00841 set. *»««>*aw»s»f"*kntf. * 

[0®OW*fc»?» 

[01] *58W©*«fifl>»«n ■e*»/ty^-tfWR* 20 
[04] B3|C*5tt*A-A*1B8W£^«*6W®l2 

[is 5] *»^<on«6«D^2T^ i » i ai^«<z)iSi^ 
*s**-rw*BBB-c*«. 

*it*«fWWIBB-C*«. 

[B2] 



[09] **M©sa6flWB«3-c»«/ty<r-y*«* 
[010] B9C*5l**A-AfcftBH*ST«BKB 

a5?a**r«»¥iBBT**- 

[01 2] 01 1 (Cifo(tSA-A^1S»f®«^-rffll»Wr 
HT0Tifc3. 

[01 3] ^»WCDSJ6©JB«64**^aM*SB«?l!lia 

[01 4] ^SWt7>*ffi(D^«g41?*^^3»ttKa«)« 

a8*ft*ST«*WBBT**. 
[015] *SBBflDSMB0!aEB4-e««¥a«MfiBO« 

[01 6] *»WO*Ut©B«4rft**»«6BOB 

^^i^*^-r«B»wffi0-e^^. 

[»^OBftW] 

2 /ty^-i*'*-* 

3 SBB 

4 iftftJi 

5 ««aH/V;K 

6 £MR 

7 SB 

8 (B10BBB) 

9 feBK (B2 0BBH) 
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